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WHAT IS CLAIMED IS: 

1. A method of treating hair loss comprising administering to a mammal a composition 
comprising a compound having the structure: 

O 

Ri 




or a pharmaceutical^ acceptable salt, hydrate, tautomer, or biohydrolyzable amide or ester thereof, 
wherein: 

10 (a) X is selected from the group consisting of hydrogen, fluoro, chloro, bromo, nitro, 

cyano, thio, alkyl having 1 to 6 carbon atoms, cycloalkyl having 3 to 8 carbon atoms, 
alkoxy having 1 to 4 carbon atoms, alkylthio having 1 to 4 carbon atoms, 
trifluoromethyl, alkylsulfonyl having 1 to 4 carbon atoms, phenyl, alkanoyl having 2 
to 4 carbon atoms, benzoyl, thenoyl, alkanamido having 2 to 4 carbon atoms, 

15 benzamido, and N,N-dialkylsulfamoyl; 

(b) Y is selected from the group consisting of hydrogen, fluoro, chloro, bromo, alkyl 
having 1 to 4 carbon atoms, cycloalkyl having 3 to 7 carbon atoms, alkoxy having 1 to 
4 carbon atoms, alkylthio having 1 to 4 carbon atoms, and trifluoromethyl; 

(c) or wherein X and Y are bonded together to form a 4,5-, 5,6-, or 6,7-methylenedioxy 
20 group or a 4,5-, 5,6-, or 6,7-ethylenedioxy group; or wherein when X and Y are 

bonded together and attached to adjacent carbon atoms, form a divalent radical Z, 
wherein Z is selected from the group consisting of: 

o* O - O & & 

wherein W is selected from the group consisting of oxygen and sulfur; 
25 (d) R, is selected from the group consisting of alkyl having 1 to 6 carbon atoms, 

cycloalkyl having 3 to 7 carbon atoms, cycloalkenyl having 4 to 7 carbons, phenyl, 
substituted phenyl, phenylalkyl, (substituted phenyl)alkyl, phenoxyalkyl, (substituted 
phenoxy)alkyl, naphthyl, bicyclo[2.2.1]heptan-2-yl, bicyclo[2.2.1]hept-5-en-2-yl, and 
-(CH 2 ) n -Q-Ro; wherein there are 1 or 2 substituents on the substituted phenyl, the 
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(substituted phenyl)alkyl, and the (substituted phenoxy)alkyl which are each, 
independently, selected from the group consisting of fluoro, chloro, bromo, alkyl 
having 1 to 4 carbon atoms, alkoxy having 1 to 4 carbon atoms, and trifluoromethyl; 

(e) n is an integer selected from the group consisting of 0, 1, and 2; 

(f) Q is selected from the group consisting of furan, thiophene, pyrrole, pyrazole, 
imidazole, thiazole, isothiazole, oxazole, isoxazole, 1 ,2,3-thiadiazole, 1,3,4- 
thiadiazole, 1,2,5-thiadiazole, tetrahydrofuran, tetrahydrothiophene, tetrahydropyran, 
tetrahydrothiopyran, pyridine, pyrimidine, pyrazine, benzo[b]furan, and 
benzo[b]thiophene; and 

(g) Ro is selected from the group consisting of hydrogen, chloro, fluoro, bromo, and alkyl 
having 1 to 4 carbon atoms. 

A method according to Claim 1 wherein X is selected from the group consisting of hydrogen, 
fluoro, chloro, bromo, nitro, trifluoromethyl, methyl, ethyl, rt-propyl, wo-propyl, w-butyl, iso- 
butyl, -SOCH 3 , -SOC4H9, -SO2CH3, -SO2C4H9, methoxy, ethoxy, n-propoxy, wo-propoxy, n- 
butoxy, wo-butoxy, -SCH 3 , -SC 4 H 9 , phenyl, alkanoyl having 2 to 3 carbon atoms, benzoyl, 
thenoyl, alkanamido having 2 carbon atoms, -NHCOCH(CH 3 ) 2 , benzamido, and N-N- 
dialkylsulfamoyl. 

A method according to Claim 2 wherein the compound has the structure: 



A method according to^Claim j whe rein Y is selected from the group consisting of hydrogen, 
fluoro, chloro, bromo, methyl, and methoxy. 

A method according to Claim 4 wherein Ri is -(CH 2 ) n -Q-Ro- 




6. 



A method according to Clairn^ 5wherein Y is hydrogen, n is 0, Q is selected from the group 
consisting of furan, thiophene, and pyrrole, and Ro is hydrogen. 
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7. A method according to^Clajm6^herein the compound has the structure: 



CI 




NH 2 



8. A method according to Claim 7 wherein the administration is topical. 



9. A method according to Claim 8 further comprising topically administering minoxidil to the 
mammal. *~*" 

10. A composition comprising minoxidil and a compound having the structure: 



or a pharmaceutically acceptable salt, hydrate, tautomer, or biohydrolyzable amide or ester thereof, 
wherein: 

(a) X is selected from the group consisting of hydrogen, fluoro, chloro, bromo, nitro, 
cyano, thio, alkyl having 1 to 6 carbon atoms, cycloalkyl having 3 to 8 carbon atoms, 
alkoxy having 1 to 4 carbon atoms, alkylthio having 1 to 4 carbon atoms, 
trifluoromethyl, alkylsulfonyl having 1 to 4 carbon atoms, phenyl, alkanoyl having 2 
to 4 carbon atoms, benzoyl, thenoyl, alkanamido having 2 to 4 carbon atoms, 
benzamido, and N,N-dialkylsulfamoyl; 

(b) Y is selected from the group consisting of hydrogen, fluoro, chloro, bromo, alkyl 
having 1 to 4 carbon atoms, cycloalkyl having 3 to 7 carbon atoms, alkoxy having 1 to 
4 carbon atoms, alkylthio having 1 to 4 carbon atoms, and trifluoromethyl; 



O 



Y 




10 



■ . J fWjL\ EC y S ./" 6» «. O .jS '- nj N 

PCTAJS00/41383 

WO 01/30151 ^ 6 

as 5 6- or 6,7-methylenedioxy 

bonded together and attached to adjacent car 

wherein Z is selected from the group consistmg of: ^ 

o c c t - <r 

wherem W is selected from the group consisting ofo^gen ^ ^ ^ ^ 

(d ) R, is selected from the group consttUng o J ? phenyl) 

^loafcyl having 3 «> 7 carhon atoms ^^^^ (substituted 
substituted phenyl, phenyl, ^^^22^-^ - 

P beno X ^, T -^- ^ i - — «~ : 

-(CH^-Q-Ro; wherem there «1 )alkyl which are each, 

(substituted phenyDalkyl, and the (subsutu _p bromo, alkyl 

^ependendy, select from me ^£Zl — 

^^^TteTrr^rgofo.uand, 

5 (e) n is an integer selected from me gro p pyrazol6i 

(f) Q is selects from the group consts^g of ^ ^ M ,3,4- 
hnidazole, thiazole, ~ tetrahydropyran, 

thiadiazole, U,5-thiadiazole, J**^ ^ and 

tetrahydrothiopyran, pyridine, pynmtdme, pyrazme, 

, 0 benzo[bl«hiophene;and ofhydrogen , chloro, fluoro, bromo, and alkyl 

(g ) Ro is selected from the group consistmg of hydrog 
having 1 to 4 carbon atoms. 

, ,„C.aim therein the compound has the structure: 
11. A composition accordmg toClajmlH^ner 
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12 . A method of treating hair loss comprising admmistering to a mammal a composition 
comprising a compound having the structure: 

RO 

•Ri 




10 



15 



or a pharmaceutical* acceptable salt, hydrate, or tautomer thereof, wherein: 

(a) X is selected from hydrogen, fluoro, chloro, bromo, nitro, cyano, duo, alkyl havmg 
to 6 carbon atoms, cycloalkyl having 3 to 8 carbon atoms, alkoxy having 1 to 4 carbon 
atoms, alkylthio having 1 to 4 carbon atoms, trifluoromethyl, alkylsulfonyl havmg 1 to 
4 carbon atoms, phenyl, alkanoyl having 2 to 4 carbon atoms, benzoyl, thenoyl, 
alkanamido having 2 to 4 carbon atoms, benzamido, and N.N-dialkylsulfamoyl; 

(b) Y is selected from hydrogen, fluoro, chloro, bromo, alkyl having 1 to 4 carbon atoms, 
cycloalkyl having 3 to 7 carbon atoms, alkoxy having 1 to 4 carbon atoms, alkyltmo 
having 1 to 4 carbon atoms, and trifluoromethyl; 

(c) or wherein X and Y are bonded together to form a 4,5-, 5,6-, or 6,7-methylenedioxy 
group or a 4,5-, 5,6-, or 6,7-ethylenedioxy group; or wherein when X and Y are 
bonded together and attached to adjacent carbon atoms, form a divalent radical Z, 
wherein Z is selected from: 




20 



25 



wherein W is selected from oxygen and sulfur; 

(d) R| is selected from alkyl having 1 to 6 carbon atoms, cycloalkyl having 3 to 7 carbon 
atoms, cycloalkenyl having 4 to 7 carbons, phenyl, substituted phenyl, phenylalkyl, 
(substituted phenyl)alkyl, phenoxyalkyl, (substituted phenoxy)alkyl, naphthyl, 
bicyclo[2.2.1]heptan-2-yl, bicyclo[2.2.1]hept-5-en-2-yl, and -(CH 2 )„-Q-Ro; wherein 
there are 1 or 2 substituents on the substituted phenyl, the (substituted phe„yl)alkyl, 
and the (substituted phenoxy)alkyl which are each, independently, selected from the 
group consisting of fluoro, chloro, bromo, alkyl having 1 to 4 carbon atoms, alkoxy 
having 1 to 4 carbon atoms, and trifluoromethyl; 
(e) n is an integer selected from 0, 1 , and 2; 

(0 Q is selected from furan, thiophene, pyrrole, pyrazole, imidazole, thiazole, isothiazole, 
oxazole, isoxazole, 1,2,3-thiadiazole, 1,3,4-thiadiazole, 1,2,5-thiadiazole, 
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tetrahydrofuran, tetrahydrothiophene, tetrahydropyran, tetrahydrothiopyran, pyridine, 
pyrimidine, pyrazine, benzo[b]furan, and benzo[b]thiophene; 
(g) Ro is selected from hydrogen, chloro, fluoro, bromo, and alkyl having 1 to 4 carbon 
atoms; and 

5 (h) R is selected from alkanoyl having 2 to 10 carbon atoms, phenylalkanoyl having 7 to 

10 carbon atoms, alkoxycarbonyl having 2 to 10 carbon atoms, phenoxycarbonyl, 
alkylsulfonyl having 1 to 4 carbon atoms, and alkyl having 1 to 4 carbon atoms. 

13. A method according to Claim 12 wh erein X is selected from the group consisting of hydrogen, 
10 fluoro, chloro, bromo, nitro, trifluoromethyl, methyl, ethyl, n-propyl, wo-propyl, n-butyl, iso- 

butyl, -SOCH 3 , -SOC4H* -S0 2 CH 3 , -S0 2 C4H 9 , methoxy, ethoxy, w-propoxy, iso-propoxy, n- 
butoxy, *o-butoxy, -SCH 3 , -SC^, phenyl, alkanoyl having 2 to 3 carbon atoms, benzoyl, 
thenoyl, alkanamido having 2 carbon atoms, -NHCOCH(CH 3 ) 2 , benzamido, and N-N- 
dialkylsulfamoyl. 



14. A method according to Claim 13 wherein the compound has the structure: 

RO 



NH 2 



20 15. A method according to Claim 14 wherein Y is selected from the group consisting of hydrogen, 
fluoro, and chloro. 

16. A method according to Claim 15 wherein Ri is -(CH 2 ) n -Q-Ro- 

25 17. A method according to Claim 16 wherein Y is hydrogen, n is 0, Q is selected from the group 
consisting of furan, miopheneTandpyrrole, and Ro is hydrogen. 
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18. A method according to Claim 17 wherein the compound has the structure: 




5 19. A method according to Claim 18 wherein R is selected from the group consisting of alkanoyl 
having 2 to 4 carbon atoms and alkyl having 1 to 3 carbon atoms. 

20. A method according to Claim 19 w herein the administration is topical. 

10 21. A method according to Claim 20 further comprising topically administering minoxidil to the 
mammal. 

22. A composition comprising minoxidil and a compound having the structure: 

RO 



R 



X 




15 or a pharmaceutically acceptable salt, hydrate, or tautomer thereof, wherein: 

(a) X is selected from hydrogen, fluoro, chloro, bromo, nitro, cyano, thio, alkyl having 1 
to 6 carbon atoms, cycloalkyl having 3 to 8 carbon atoms, alkoxy having 1 to 4 carbon 
atoms, alkylthio having 1 to 4 carbon atoms, trifluoromethyl, alkylsulfonyl having 1 to 
4 carbon atoms, phenyl, alkanoyl having 2 to 4 carbon atoms, benzoyl, thenoyl, 

20 alkanamido having 2 to 4 carbon atoms, benzamido, and N,N-dialkylsulfamoyl; 

(b) Y is selected from hydrogen, fluoro, chloro, bromo, alkyl having 1 to 4 carbon atoms, 
cycloalkyl having 3 to 7 carbon atoms, alkoxy having 1 to 4 carbon atoms, alkylthio 
having 1 to 4 carbon atoms, and trifluoromethyl; 

(c) or wherein X and Y are bonded together to form a 4,5-, 5,6-, or 6,7-methylenedioxy 
25 group or a 4,5-, 5,6-, or 6,7-ethylenedioxy group; or wherein when X and Y are 



WO 01/30151 PCT7US0O/41383 

-50- 

bonded together and attached to adjacent carbon atoms, form a divalent radical Z, 
wherein Z is selected from: 





V- ^ ^ ^ 

wherein W is selected from oxygen and sulfur; 
5 (d) Ri is selected from alkyl having 1 to 6 carbon atoms, cycloalkyl having 3 to 7 carbon 

atoms, cycloalkenyl having 4 to 7 carbons, phenyl, substituted phenyl, phenylalkyl, 
(substituted phenyl)alkyl, phenoxyalkyl, (substituted phenoxy)alkyl, naphthyl, 
bicyclo[2.2.1]heptan-2-yl, bicyclo[2.2.1]hept-5-en-2-yl, and -(CH 2 ) n -Q-Ro; wherein 
there are 1 or 2 substituents on the substituted phenyl, the (substituted phenyl)alkyl, 
10 and the (substituted phenoxy)alkyl which are each, independently, selected from the 

group consisting of fluoro, chloro, bromo, alkyl having 1 to 4 carbon atoms, alkoxy 
having 1 to 4 carbon atoms, and trifluoromethyl; 

(e) n is an integer selected from 0, 1, and 2; 

(f) Q is selected from furan, thiophene, pyrrole, pyrazole, imidazole, thiazole, isothiazole, 
15 oxazole, isoxazole, 1,2,3-thiadiazole, 1,3,4-thiadiazole, 1,2,5-thiadiazole, 

tetrahydrofuran, tetrahydrothiophene, tetrahydropyran, tetrahydrothiopyran, pyridine, 
pyrimidine, pyrazine, benzo[b]furan, and benzo[b]thiophene; 

(g) Ro is selected from hydrogen, chloro, fluoro, bromo, and alkyl having 1 to 4 carbon 
atoms; and 

20 (h) R is selected from alkanoyl having 2 to 10 carbon atoms, phenylalkanoyl having 7 to 

10 carbon atoms, alkoxycarbonyl having 2 to 10 carbon atoms, phenoxycarbonyl, 
alkylsulfonyl having 1 to 4 carbon atoms, and alkyl having 1 to 4 carbon atoms. 

23. A composition according to Claim_2 2 wh erein the compound has the structure: 

RO 



25 




i 



